This work consists of a corpus-based study on the frequency of the use of numerals in Lithuanian and Latvian. The collected data display the following features: a) the high frequency of the lowest numerals; b) a generally decreasing trend from the first to the last element of each series (units, tens, etc.); c) peaks of frequency often corresponding to important structural positions in the system. In line with the data available for other languages, these features seem to confirm that the universal cognitive abilities and limitations of the speakers play a major role in structuring the frequency of the use of numerals. At the same time, cultural factors are also involved in the process of creating a cognitive hierarchy among number concepts. I suggest distinguishing between innate (cognitive) and non-innate (linguistic and cultural) saliency. The latter is responsible for the identification of reference numbers, thus giving greater credence to the partially relativistic hypothesis that the linguistic system influences the mental mapping of the speakers in the cognitive domain of numbers.
1. Introduction 1.1. State of the art Numerals are often studied from different perspectives: historical, etymological, typological, psychological, etc. Nevertheless, it is rare to come across quantitative studies displaying how much and how often they are used in a given language. As is well-known, frequency is a relevant parameter in research concerning several topics, such as grammaticalisation (cf. (1985, 348) on the frequency of Italian numerals and H u r fo r d (1987, (90) (91) (92) on English. S ig u r d (1988) compares Swedish and English numerals' frequency counts focusing on "round" numbers (e.g. 10, 20, 25, 30, 50, 100, etc.) ; he shows that the roundness of a number depends on the base of the system and it can be calculated through a formula. So far, the most comprehensive study in this field is D eh a e n e, M eh l e r (1992) where cross-linguistic regularities in the frequency of numerals are detected and explained with particular reference to psychological factors. In their study, seven unrelated languages are taken into account: American English, Catalan, Dutch, French, Japanese, Kannada, Spanish.
Conversely, no similar research exists for the Baltic languages, i.e., Lithuanian and Latvian. So far, Baltic numerals have been mostly described and studied according to the historical-comparative method. 2 Therefore, it can be worthwhile taking up this issue adopting a quantitative methodology.
Basic assumptions and objectives
In this work a linguistic expression shall be considered a numeral if and only if (cf. M c G r e go r 2014, 50):
(1) a. it is a lexical item (simple or complex); b. its meaning specifies a numerical quantity; c. it can occur in a syntagmatic relation with an entity-specifying lexeme.
So, non-lexical numerical expressions such as two times four or the square root of 64 must be left out (see 1.a); quantifiers like many, some, a few are also to be excluded (see 1.b). The same holds for fractions, which do not express an absolute but a relative numerical value. 3 Point (2.c) leads us to leave out 1 For a wide overview of the main tendencies and the results of the quantitative approach in linguistics, see K ö h l e r, A l t m a n n, P i o t r o w s k i (2005); more specifically on the frequency of use, see B y b e e, H o p p e r (2001), B a a y e n (2001), B y b e e (2007) . 2 To name only the main works: E n d z el ī n s (1923, 356-372; 1957, 141-146) , M a ž i u l i s (1957; 1965, 604-636) , S o ko l s et al. (1959, , S t a n g (1966, (276) (277) (278) (279) (280) (281) (282) (283) (284) (285) , Z i n k e v i č i u s (1981, 56-70; 1996, 133-138) , S m o c z y ń s k i (1986), C o m r i e (1992), Fo r s s m a n (2001, (141) (142) (143) (144) (145) (146) (147) (148) (149) (150) (151) (152) (153) (154) (155) (156) (157) , Po k r o t n i e c e (2002, .
3 Lithuanian grammars traditionally include the class of trupmeniniai (fractions) in the category of numerals, cf. A m b r a z a s 2005; P a u l a u s k i e n ė 2007.
the class of the so-called "collective" Latvian numerals. This class contains five items formed by the cardinal stem followed by the suffix -atā (an old locative): divatā, trijatā, četratā, piecatā, sešatā. They cannot quantify an entity-specifying lexeme (a noun, for instance). Rather, they modify a verb, e.g. dzivot trijatā literally 'to live in three', mēs strādājam četratā literally 'we work in four'. Therefore they should be considered adverbs.
Before proceeding, it is also useful to recall some general notions on numerals. Numeral systems share regularities and common features among the languages of the world (cf. S t a m p e 1976; C o r b e t t 1978; G r e e n b e r g 1978; S e i l e r 1990; C o m r i e 1997; 2005). A basic feature is that they are not merely sequences of number words, but they belong to a structure. In other words, every single element, being part of a system, has a specific status and plays a role: "numeral systems are not only linearly, but also hierarchically ordered" (G vo z d a n ov i ć 1992, 8).
Let us consider the most common type of numeral system, i.e., the decimal one. Here we have: a) simple units: 1, 2, 3…; b) the main base: 10; c) powers of the base: 100, 1. 000…; d) upper units: 20, 30, 40…; 200, 300, 400...; 2.000, 3.000, 4 .000… In addition, there can be secondary bases like 60 in French: soixante-dix 'seventy' (literally 'sixty-ten'), or 20 in Irish: trí fichid 'sixty' (literally 'three twenty'), sub-bases, traces of older bases, "magic" or culturally-prominent numbers, and so on. Given this situation, an analysis of the frequency of the use of numerals will help to address the following questions:
1. Are Lithuanian and Latvian numerals used with a random frequency? 2. If not, what kind of pattern of distribution emerges? 3. Do Lithuanian and Latvian data show noticeable differences? 4. Is there any connection between the data on the frequency of use and the structure of the numeral systems? 5. How to account for the frequency pattern? As I am going to motivate below, it is reasonable to assume that analysing the usage of numerals can help us to understand the mental mapping of speakers in the specific cognitive domain of numbers. In order to do this, it will suffice to consider a very simple parameter, the absolute frequency (F), i.e., the total number of occurrences of a type in a corpus. 4 More sophisti-cated parameters, such as relative frequency, mean frequency, rank, dispersion, etc. are not necessary in this case because I am not going to compare the frequency of an item with its counterpart in the other language, nor to examine the variations of frequency in different portions of the corpora.
2. Instruments and Methods 2.1. Corpora and data extraction My data are taken from the two largest monolingual corpora available for the target languages, namely the Corpus of Contemporary Lithuanian (Dabartinės lietuvių kalbos tekstynas, henceforth -DLKT) 5 and the Balanced Corpus of Contemporary Latvian Texts (Līdzsvarotais mūsdienu latviešu valodas tekstu korpuss, henceforth -LVK2018). 6 Tables 1-2 report information on these instruments, such as their dimensions and composition, their subfields, and so on. Unfortunately, neither of the corpora take spoken language into account. 7 Of course, it would have been possible to use other, more specific databases, such as the Corpus of Academic Lithuanian (CorALit: <http://coralit.lt>), or one of the Latvian corpora available on the platform <http://www.korpuss.lv>. However, DLKT and LVK2018 were preferred because of the bigger amount and the heterogeneity of their data. These features permit to get a more representative picture of the current, neutral usage of the two languages, thus reducing -as far as possible -the impact of contingent factors (e.g. diaphasic, diatopic or diastratic variation) on the frequency of a linguistic item. A noticeable difference between these two tools is that the Latvian corpus is (automatically) morphologically annotated, while the Lithuanian is not. This fact determines different data extraction procedures for the two languages. For Latvian I simply carried out queries by headword, while for Lithuanian I had to search for all the possible forms of each numeral 8 and then I added up the occurrences. With complex numerals, such as dvidešimt penki '25', I used the function išplėstinė paieška "expanded search" and I selected frazė "sentence".
The samples
Below, the samples for the two languages are shown. (Note that the existing studies on other languages do not usually take the following classes into account: 21-29; hundreds; cardinals for pluralia tantum; collectives; ordinals 10 th -90 th ; ordinals 10 th -100 th -1.000 th .)
Lithuanian sample: I. Simple cardinals: I.a) simple units 1-9; I.b) tens 10-90; I.c) 11-19; I.d) 21-29; I.e) hundreds 100-900; I.f) powers of the base 10 3 , 10 6 , 10 9 II. Cardinals for pluralia tantum (dauginiai) III. Collectives (kuopiniai) IV. Ordinals: IV.a) 1 st -9 th ; IV.b) 10 th -90 th ; IV.c) 11 th -19 th ; IV.d) 100 th , 1.000 th , 1.000.000 th , 1.000.000.000 th Latvian sample: I. Simple cardinals: I.a) simple units 1-9; I.b) tens 10-90; I.c) 11-19; I.d) 21-29; I.e) hundreds 100-900; I.f) powers of the base 10 3 , 10 6 , 10 9 II. Cardinals for pluralia tantum III. Ordinals: III.a) 1 st -9 th ; III.b) 10 th -90 th ; III.c) 11 th -19 th ; III.d) 100 th , 1.000 th , 1.000.000 th , 1.000.000.000 th 3. Data The collected data are presented in the charts. It was found to be more convenient to present the results sub-dividing the material into different series: 1-9 (Charts 1-2), the tens (Charts 3-4), the powers of the base (Charts 5-6), 200-900 (Charts 7-8), 11-19 (Charts 9-10), 21-29 (Charts 11-12), cardinals for pluralia tantum (Charts 13-14), ordinals 1 st -9 th (Charts 15-16), ordinals 10 th -90 th (Charts 17-18), ordinals 11 th -19 th (Charts 19-20), ordinals for the powers of 10 (Charts 21-22), Lithuanian collectives (Chart 23). Solid lines in the charts show the general tendency; they help to make the general orientation of the values more evident. A quick look at the charts will suffice to reveal recurring patterns of distribution.
4. Discussion 4.1. General features Some general features of the collected data are immediately recognisable. One of the main ones is a decreasing trend from the first to the last element of each cycle. Another peculiarity is the higher frequency of some numerals compared to others. High frequencies are denoted by "peaks". It is noteworthy that peaks often coincide with numerals holding an important structural position such as the main base (10), upper units (20, 30) and the powers of the base (100, 1000). Finally, let me point out that in both languages numerals 1, 2, 3 and, to a lesser extent, 4 are much more frequent than all the others.
To sum up, the collected data are characterised by three main features:
(2) a. the high frequency of the very first numerals 1-2-3-(4); b. a decreasing trend from the first to the last element of each cycle; c. peaks of frequency often corresponding with important structural positions in the system. (2) hold for both languages. 4. Is there any correlation between the frequency data and the structure of the numeral systems? Yes. This is shown by the correspondence between peaks of frequency and round numbers. The regularity of (2) is so specific and recurring that it can hardly be due to a coincidence. If we also consider that similar results are also found in other languages (see below), it becomes self-evident that this is not a random result. So, I will now focus on the major question: how can we account for the frequency pattern described in (2)?
The decreasing trend
A macroscopic feature of the collected data is the great prevalence of Lith. vienas, Latv. viens. Actually, the word indicating 'one' in Lithuanian and Latvian -as well as in many other languages -is also used as a pronoun and an adjective. Since the Lithuanian corpus is non-annotated, only a part of those occurrences refers to the numeral. Hence, the occurrences of Lith. vienas are overestimated. Nevertheless, this does not prevent me from drawing the conclusion that vienas is by far the most frequently used numeral in Lithuanian. Furthermore, this is also confirmed by the two main frequency dictionaries of Modern Lithuanian (G r u m a d i e n ė, Ž i l i n s k i e n ė 1997; U t k a 2009); see As mentioned above, a very high frequency characterises not only 'one', but also 'two' and 'three'. How can we account for this data? In my opinion, a satisfactory explanation comes from cognitive psychology. Since the late 1940s, many studies have shown that humans (as well as some animal species) are able to recognise immediately small cardinalities -up to six items according to K a u f m a n, L o r d, Re e s e, Vo l k m a n n (1949), up to four according to C ow a n (2000), or even two/three according to F i s c h e r (1992). This "number sense" (cf. D eh a e n e 1997) is called subitizing. It seems to be innate and it differs from counting, which is a more complex and non-innate ability. 9 Subitizing reveals that the human mind creates a hierarchy among number concepts. 10 Thus, lower cardinalities are more salient and recognisable than higher ones: one is more salient than two, which is in turn more salient than three, and so on. Since what is more salient can also be expected to be more frequent in language, subitizing possibly accounts for the high frequency of the lowest numerals. Now let us focus on the series 1-9 (see Charts 1-2). We have observed a clear trend: the frequency decreases as the numerical value increases. This is very consistent with the results of D eh a e n e, M eh l e r (1992); my data confirm this cross-linguistic regularity. In this case subitizing is not a sufficient explanation, being restricted only to the first three/four cardinalities. D e h a e n e, M eh l e r (1992, (17) (18) suggest considering Fechner's law, according to which: small numbers receive an expanded and more accurate mental representation relative to large numbers. [...] Assuming that the frequency of production of numerals is directly related to the importance of the associated mental number representation or number concept, a decrease in frequency with magnitude is predicted.
This gives us an insight into our minds; here the concept of number is structured according to a pattern: the lower the number, the more accurate its mental representation. Note that the essence of this explanation is the same as for subitizing: again, what is more salient (and/or accurately represented) can also be expected to be more frequent in the linguistic production. Therefore, I agree in considering Fechner's law a good explanatory model.
On the one hand, laboratory experiments show that lower numbers correlate with a more accurate mental representation (i.e. with a higher cognitive saliency). On the other hand, quantitative analyses (including the present one) show that lower numbers correlate with a higher frequency. Hence the syllogistical conclusion that frequency (when not due to contingent factors) correlates with cognitive saliency. Therefore it is reasonable to interpret the former as a clue for the latter.
Not only for numerals 1-9 does the decreasing trend hold true; indeed, we find it in upper series as well. The series of the tens is very similar to that of the simple units (compare Charts 3-4); something similar is seen for the hundreds (Charts 7-8). The powers of 10 behave in a similar way (see Charts 5-6); however, it should be pointed out that here Latv. tūkstotis / tūkstoš 'one thousand' and miljons 'one million' do actually represent exceptions. The same trend is also observed in the distribution of ordinals (Charts 15-22; the only exceptions are Latv. 50 th -90 th ).
In both languages 11-19 show some interesting features: though there is a decreasing trend, there are also some noticeable exceptions in relation to 12 and 15 (see Charts 9-10). These exceptions become explicable if we consider some important cultural factors such as the partition of time. Lith. penkiolika '15' (F = 4.743) often occurs in the phrases penkiolika metų '15 years' (1.481 times, 31,2 %) and penkiolika minučių '15 minutes' (533 times, 11,2 %). In fact, the latter is a culturally accepted portion of time, which is more salient (and more frequently used) than 14 or 16 minutes. If we carry out a similar search for the phrase keturiolika minučių '14 minutes' we obtain a very different result: only in 11 cases (0,58 %) the word keturiolika co-occurs with minučių. The use of '15' in time expressions with 'years' is even more frequent (in relative terms) in Latvian. Piecpadsmit (F = 259) co-occurs with gads 114 times (44 %).
A similar explanation can be argued for the high frequency of 12. Firstly, the cultural importance of this number is confirmed by the existence of a specific lexeme in many languages: It. dozzina, Sp. docena, Fr. douzaine, Engl. dozen, Germ. Dutzend, Lith. tuzinas, Latv. ducis, Rus. djúžina, Hung. tucat, Turk. düzine, etc. The number 12, though it is rarely used as a base in the world's languages, often holds a special status in the numeral systems, at least among the languages of Europe. In the Germanic world, the presence of the Grosshundert '120' and the Grosstausend '1.200', i.e., the "long" (duodecimal) hundred and thousand, is well attested. The presence of such non-decimal values has led some scholars to hypothesise the historical interference of a base 12. Nevertheless, this idea cannot be accepted. As S o mm e r (1951, 65) points out, if 12 were a real base, then its multiple would be 144 (12×12), not 120. The "long" Germanic hundred/thousand should be regarded as a case of semantical reinterpretation of the base due to material, culturally-determined circumstances. In particular, the reinterpretation of the Indo-European decimal 'hundred' as 120 seems to have originated from fish-trading in the North Atlantic and the Baltic Sea: fish and other goods were traded in stocks of 12/120 units, where the remaining 2 or 20 represented a margin of discount (cf. S e i l e r 1990, 194). In our culture 12 owes its importance first of all to its role in the measuring of time. A year is divided into 12 months, a day into two cycles of 12 hours, 12 is a factor of 60 (the minutes of one hour), etc. Moreover, this number is popular in traditional Lithuanian folklore (cf. Rū ķ e-D r a v i ņ a 1979, 54). This leads us to two considerations: firstly, beyond these exceptions, the above-mentioned trend is confirmed. Secondly, to account for the high frequency of 12 or 15 we do not have to resort to psychological arguments (such as subitizing or Fechner's law), but to cultural ones.
It is interesting to look at the series 21-29. As far as I know, these numerals have never been considered in previous studies. While in the Baltic languages, as well as in many other languages, 11-19 are formed by single number words (synchronically speaking), 21-29 are complex numerals, similarly to 31-39, 41-49, etc. As a consequence, the series 21-29 can be more useful than 11-19 as a model for the following series. My data show that in this series there is also a decreasing trend, and least in Lithuanian, though it is much less evident than in the lower series; moreover, there are interruptions in relation to 24 and 25 (see Chart 11). 11 Also in this case, cultural motivations account for the frequency of 24 (the hours of the day) and 25 (a quarter of 100). As an example, the query dvidešimt keturias in the DLKT produces 124 strings. In 102 cases (82,2 %) the numeral is followed by valandas 'hours'.
Beyond this, the frequency of the use follows the same decreasing trend recognisable elsewhere (see the tendency line in Chart 11). If we accept the idea that Fechner's law is at work here (our mental representation is more accurate for smaller rather than for bigger numbers), we have to think that its effect tends to become more negligible with higher cardinalities (the more we go on, the less the difference is significant). The distribution of the data seems to be of a logarithmic type. As is shown in Table 4 , the range of occurrences (from the highest to the lowest F) in each series diminishes more and more -e.g. in Lithuanian, from hundreds of thousands to thousands in the series 1-9, from thousands to hundreds in the series 11-19, and from hundreds to tens in the series 21-29. Something similar is seen in Latvian. 1-9, 11-19 These data could represent the linguistic reflection of a cognitive architecture. The effects of Fechner's law are evidently mirrored by the different F of, say, 3 as compared with that of 8; conversely, the difference between F(23) and F(28) is not so relevant because it corresponds with a weakly differentiated accuracy in the mental representation of the number concepts 23 and 28. Now I would like to make a few observations on the cardinals for pluralia tantum (see Charts 13-14). As far as the Latvian ones are concerned, it is selfevident that these forms have almost completely disappeared from the everyday language. Though they are still registered in the grammars, in real contexts of use vienēji, divēji, treji, etc. are replaced by the simple cardinals viens, divi, trīs, etc. This is the main observable difference between Lithuanian and Latvian. As a matter of fact, the class of Lithuanian dauginiai is actively used by the speakers, though here as well there is a tendency -especially in the spoken language and in the colloquial register -to replace the dauginiai with simple cardinals, e.g. jau gal trys metai jau, kai mes susirašinėjam ('perhaps we have been writing to each other for three years'); Pastarieji penki metai… ('The last five years…'). According to the normative rules of standard Lithuanian, treji and penkeri should be used instead of trys and penki respectively.
Ta b l e 4. Range of F in the series
It should also be pointed out that the most frequently attested form is not vieneri '1', but dveji '2'. This can be explained from a historical point of view. While the forms for pluralia tantum from dveji '2' to devyneri '9' are old, vieneri is a quite recent formation due to the analogical effect of 2-9 on 1 (cf. M u r i n i e n ė 1997). So, in many cases the oldest norm (i.e., the use of the simple cardinal vieni) is still used. In this case, the decreasing trend starts from the second element of the series.
Peaks of frequency
The data show that 10 is much more frequent than 9 or 11; the same holds for 20 as compared with 19 or 21 and for many other cases. These breaks in the decreasing trend are meaningful. It is very likely that for a speaker of a decimal language 10 is much more than just "the number after 9". The collected data demonstrate this fact by displaying a big leap from 9 to 10 (see Table 5 ). A similar leap is found between the end of each series and the beginning of the following one: Frequency "leaps" between the end of a series and the We have already noticed that peaks of frequency often correspond to those numerals which hold an important structural position. This means that the data on frequency somehow match with the internal structure of the numeral system. In particular, peaks of frequency correspond with round numerals, especially the base and its multiples. Therefore
(3) a correspondence is shown between the frequency of the use of a numeral, its structural role, and its cognitive saliency.
We now need to clarify the mutual relationship between such different aspects. In order to do this, two main questions must be addressed: why are there peaks of frequency? And why those peaks (and not others)? The following reflections will broaden the discussion to a cross-linguistic level: hopefully, our data on the Baltic languages allow for conclusions which can also apply to other languages.
I believe that within the distribution of frequency, peaks reveal a psychological necessity. Speakers need "milestones" along the endless path of numbers. In fact, according to mathematics and arithmetic, we can describe numbers as a uniform sequence of elements which are formed by the addition of one unit: N* = {1, 1+1, 1+1+1, 1+1+1+1, ... }. However, such a formal representation is of little use in everyday life: our cognitive limitations do not allow us to deal with such a shapeless, uniform sequence. Thus, our mind needs to create a pattern, to give a shape and a hierarchy to those elements. Hence the need for "reference numbers" (cf. D eh a e n e, M eh l e r 1992, 18). The underlying pattern is similar to that of the "cognitive reference points" illustrated by Eleanor Rosch (cf. especially Ro s c h 1975 where the domain of numbers is studied).
Another reason for the presence of peaks of frequency is that some numerals are used for approximations. Out of the many occurrences of 20, a part of them refers to a quantity of approximately, rather than exactly 20 elements. Conversely, this is not possible for 19 or 21. So, I can say a twenty-year-old boy meaning 'a young man' in a broad sense; instead, if I say a nineteen-yearold boy, I am referring to his precise age. Similarly, round numbers are also used in indefinite contexts of the type I have told you a thousand times… or I have a million things to do today (cf. L u j á n M a r t í n e z 1995, 216). Approximate and indefinite uses are only possible with reference numbers.
We can ask ourselves what actually determines cognitive reference numbers. Are they universal or are they determined by the language (or, more in general, by the culture) of the speakers? If we hypothesise that they are cognitive universals like subitizing, we need to conclude that our mind assigns a different status to different cardinalities. According to this view, the structure of a numeral system would be a consequence of the cognitive saliency of some number concepts (e.g. 10, 20, 100, etc.) which are intrinsically more salient than others. Since there seems to be nothing intrinsically peculiar in the cardinality of, say, 10 as compared to that of 9, I find it more reasonable to hypothesise that cognitive reference points are determined by the language (and by the culture). In this view, the decimal structure of a numeral system is not a consequence, but the cause of the cognitive saliency of some number concepts. This interpretation leads to a mildly-relativistic hypothesis:
(4) cognitive reference numbers are (at least in part) determined by the language of the speakers.
Peaks of frequency correspond with relevant points because the structure of the system itself provides a special status to some numerals. This fulfils our need for reference points and enables us to handle such a complex tool as the sequence of numbers. Starting from universal cognitive limitations, speakers need cognitive reference points, and these are chosen -at least in part -on the basis of the linguistic structure they use. So, in this area, language would influence the cognitive structure of the speakers. A different mapping of the cognitive domain of numbers may correspond with different linguistic structures.
One may object that what determines the mental mapping is not the language, but more broadly the culture in its various aspects. Lithuanian and Latvian cultures are largely decimal: decimal scales are used for measuring weights, dimensions, money, and so on. 12 So, the presence of a decimal base in the numeral system may reflect the cultural customs adopted by the society in such activities like counting and measuring. The interplay between linguistic and cultural aspects in this specific area has not been clarified yet and surely deserves more attention. 13 For the moment, it can be said that language and culture determine the cognitive mapping of the speakers in the domain of numbers.
5. Generalisations 5.1. Innate vs. non-innate saliency In view of the above considerations, I suggest distinguishing between innate and non-innate saliency in the conceptual domain of numbers. The former refers to the properties of the human mind to recognise and represent certain cardinalities; this has to do with the mental representation of number concepts (see subitizing and Fechner's law). The latter is strictly connected with the linguistic structure of the system. Our mind does not assign more saliency to, say, 19 or 20 items. There is no intrinsic property of the cardinality itself that makes one of these two number concepts more salient than the other; what actually gives a peculiar saliency to 20 is the structure of the numeral system (in our case the decimal structure of the Lithuanian and Latvian systems). Whereas innate saliency is natural and universal, 14 non-innate salien cy is cultural, i.e., acquired through learning and experience, see Figure 1 . 13 Cf. Ev e r e t t (2013): for an outline on this topic (pp. 61-71); and for more evidence of the influence of numerical language on the conceptualisation of quantities (pp. 140-169).
14 The universality of innate saliency is supported by the cross-linguistic and cross-cultural regularities reported by D e h a e n e, M e h l e r (1992). A brief remark on non-innate saliency. If it is culturally-determined, we can expect it to exhibit a high degree of variability. In fact, the languages of the world show a variety of numeral systems such as quaternary, quinary, decimal, duodecimal, vigesimal, sexagesimal, etc. 15 Nevertheless, the range of choice is not completely arbitrary, as all the different systems seem to be historically based on the same cognitive foundation, i.e. the body-part model (cf. S e i l e r 1990, 193; He i n e 1997, 19-24). For instance, four corresponds to the fingers of one hand with the exception of the counting thumb, five and ten correspond to the fingers of one or two hands, twelve corresponds to the phalanxes of one hand (again, with the exception of the counting thumb), and so on. 16 Hence, within this culturally-determined area of variability, a major role is played by the body-part model (see also below).
Cognitive, linguistic and cultural factors
In order to account for our data it was necessary to recall several arguments involving three main classes of factors: cognitive, linguistic and cultural. In this last part of the discussion, I will try to provide an overall picture of these factors and to highlight their mutual relationship.
Cognitive factors, part of what I have called the innate saliency, include those that influence the mental representation of number concept and the limitations that drive the speakers to make use of reference numbers.
Linguistic and cultural factors form the non-innate saliency, which includes the linguistic structure of the numeral system: lexical units, bases, good-formation rules which permit the creation of higher numerals, etc. Cultural aspects refer to the way a society counts objects, measures time, distances, money, and so on. Everyday experience shows that, for instance, nondecimal numbers can have a peculiar status in a decimal-language-speaking society (that is the case of the measuring of time in 60 seconds, 60 minutes, 12+12 hours, etc.). One can also imagine a different kind of cultural influence on the usage of numerals, i.e., folk traditions, taboos, superstitions, etc. Such aspects can restrain, inhibit or, conversely, foster the frequency of some numerals. As a matter of fact, this aspect is not mirrored in our data. For instance, though 9 is a special, highly symbolic number in Baltic and Slavic folklore (cf. Po l í v k a 1927; O z o l s 1993, 84), it is less frequent than 7 or 8. This fact is not surprising since traditional literature is poorly represented in our corpora (cf. Table 1-2) .
Cognitive, linguistic and cultural factors should not be intended as closed classes. They interact at both the synchronic and the diachronic level. Innate cognitive skills allow humans to a) distinguish a few small cardinalities and b) represent number concepts with a decreasing accuracy. These are the basics of number reasoning, but they are still not sufficient for a full mastery of the number domain. Such a mastery needs to rely on reference numbers. Therefore, these are identified on the basis of the non-innate saliency (see Figure 2 ). In other words, speakers of different speech communities choose those numbers which are significant in accordance with their numeral system (linguistic factors) and their social conventions (cultural factors).
It is more difficult to clarify the historical and functional interplay between language and culture: do we count on base n because we speak an nbase language, or vice versa? I would like to suggest a third possibility. In this context, we have to abandon the idea of a perfect correspondence between language and cultural practices. I have already referred to decimal languages adopting instances of non-decimal counting and measuring. 17 The converse is also attested in the case of populations speaking non-decimal languages, nevertheless using decimal counting -at least as a consequence of the contact with Western culture. So, if these two aspects are partly independent, they probably do not relate in terms of cause-and-effect. Rather, we have to consider the third possibility of their common origin.
Historical, archaeological and anthropological evidence demonstrates that human abilities in the field of number have developed over millennia from concrete practices of digital counting (cf. M e n n i nge r 1969; S c h m a n d t-B e s s e r a t 1992; C h r i s o m a l i s 2009). Mankind learned to count -that is to conceptualise and to name numbers -with the assistance of concrete supports. The "discovery" of number as an abstract property equating, say, three children and three pebbles, was reached only after a long phase in which the counted entities were paired with entities taken from a reference-cluster (e.g., stones, sticks, fingers, etc.). The human body has always been the most practical reference-cluster. It is easy to find plentiful evidence of etymologi-cal connections between number names and body parts, especially "hand", "finger" or similar, in many languages of the world, including the Indo-European family. 18 This indicates that in ancient times number names were often coined in accordance with the corresponding body part. So the relationship between counting practices and numeral systems should be understood as a history of mutual influence grounded on the same cognitive foundation, the body-part model.
By contrast, other cultural practices such as time-measuring, numerical superstitions, taboos, etc. cannot always be assigned to the influence of the body-part model. This makes the interplay between linguistic and cultural factors worthy of further exploration. 
Conclusions
To sum up, I would like to recall the main results of the present study. The data extracted from the two major corpora of written Lithuanian and Latvian show that Baltic numerals are not used with random frequency. For both 18 The literature on this point is very extensive. Transparent etymological connections between body parts and numerals are particularly frequent among the languages of Africa (cf. Z a s l a v s k y 1979), as well as in the Austro-Asiatic (cf. R i s c h e l 1997) and in the Austronesian (cf. L e a n 1986-1988) language families. The Indo-European languages are less transparent; however, analogous connections have been suggested for them, too. For example, S z e m e r é n y i (1960, 69) reconstructs for ide. *de-ṃt 10 the original meaning 'two hands' (*kont-'hand', cf. Gmc. *χanðuz). languages it is possible to identify a recurring pattern of distribution characterised by three main features: a) the high frequency of the first three numerals; b) a generally decreasing trend from the first to the last element of each cycle; c) peaks of frequency often corresponding with important structural positions in the system (e.g. the base, its multiples, "round" numbers, etc.).
As far as the first point is concerned, I highlighted the role of subitizing; as an innate property of the human mind, it provides a special cognitive saliency for the first three/four cardinalities. Since what is more salient can also be expected to be more frequent in language, subitizing seems to be a good explanation for the high frequency of the lowest numerals. Note that this is an internal explanation that gives priority to the cognitive property of the speakers. Other scholars prefer adopting an external (pragmatic, referential) explanation; according to this view, the lowest numerals are used more frequently because in everyday situations the need to refer to a low number n is likely to arise more often than a need to refer to a bigger number (cf. H u rfo r d 1987, 90ff).
The second feature of the recurring pattern of distribution can be expressed as follows: within each series, the lower the numeral, the higher its frequency of use, and vice versa. This result is very consistent with what has already been observed for other languages. Interestingly, my data show that such a pattern can be interpreted as a basic model which is also recognisable in the upper series (e.g. 11-19, 10-90, 100-900, etc.) as well as in the different classes (ordinals, collectives, numerals for pluralia tantum). In order to account for the regular decreasing trend I accept the idea suggested by D eh a e n e, M eh l e r (1992) that this feature is also due to some cognitive properties of the human mind, in this case Fechner's law. The accuracy of the mental representation of number concepts decreases as the magnitude increases. So, the smaller the number, the more accurate its mental representation. Consequently, the frequency of use decreases with larger numerals (within each series).
Exceptions to this trend are rare: that is the case, in both Lithuanian and Latvian, of 12, 15, 24, 25. These cases are only explicable by considering cultural, rather than cognitive, factors. Culturally-determined practices (though adopted all over the world) like the partition of time (12 months, 24 hours, etc.) or the need for convenient divisors (15 minutes as a quarter of an hour, 25 as a quarter of 100, etc.) influence the use of numerals.
Lithuanian and Latvian differ only with respect to the class of numerals for pluralia tantum. According to my data, this class has fallen into disuse in Latvian (see Chart 14). The role of these numerals has almost been completely absorbed by simple cardinals. On the other hand, numerals of this class are still in use in Lithuanian -at least in the written language, while they are diminishing in the spoken language.
Another noticeable result is that peaks of frequency often correspond with those numerals which hold an important structural position in the decimal system. A correspondence is shown between the structural role of the numeral, its cognitive saliency, and its frequency of use. In general, the presence of peaks of frequency can be accounted for by the theory of cognitive reference points (cf. Ro s ch 1975). Speakers need "milestones" which help them to create a mental mapping for the cognitive domain of number. Peaks correspond with number concepts which are especially salient with respect to others. We have questioned what determines the choice of reference numbers in Baltic as well as in other languages. I have argued that cognitive reference points are chosen on the basis of what I have called the non-innate saliency, i.e. by linguistic and cultural factors. If one could consider the linguistic effects alone, it would be possible to suggest the relativistic claim that language influences the mental structure of the speakers in this area of cognition. So, different mapping of the cognitive domain of numbers may correspond with different numeral systems. The former, in turn, should be reflexed in the frequency of use. 19 But the present state of the art only permits the formulation of a mildly-relativistic version of this hypothesis: cognitive reference num-19 It would be worthwhile developing this idea, especially adopting a cross-linguistic perspective. It would surely be of interest to analyse non-decimal languages in order to test the present results. For instance, does a quinary language display a pattern of decreasing frequency? If yes, is it repeated in the other series (e.g. 6-9, 11-14)? Do the frequency peaks match with the quinary structure? Or one could consider the case of a vigesimal language: does the decreasing trend proceed from one to 19, or do our cognitive limitations require a lower reference point? Unfortunately, strong limitations for this kind of studies are the small number of purely non-decimal languages, and the scant availability of adequate tools (online corpora, reliable databases, softwares, etc.) for such languages. Moreover, as C o m r i e (2005, 531) states, "Nondecimal numeral systems are even more endangered than the languages in which they occur" because decimal systems tend to be adopted as a consequence of the cultural contact with the Western world. bers are determined by the speakers' language and culture. As a last remark, I would like to recall that both cultural practices (counting) and linguistic structures (numeral systems) are historically grounded on a common cognitive foundation, the body-part model.
BALTŲ KALBŲ SKAITVARDŽIŲ VARTOJIMO DAŽNUMAS: KOGNITYVINIAI, LINGVISTINIAI IR KULTŪRINIAI FAKTORIAI

Santrauka
Straipsnyje pristatomas tekstynų medžiaga paremtas lietuvių ir latvių kalbų skaitvardžių vartojimo dažnumo tyrimas. Surinkta medžiaga rodo šiuos požymius: a) didelis mažiausius skaičius įvardijančių skaitvardžių dažnumas; b) bendra dažnumo mažėjimo tendencija kiekvienos serijos (vienetų, dešimčių ir t. t.) elementų eilėje nuo pirmo iki paskutinio; c) dažnumo viršūnės dažnai atitinka svarbias struktūrines pozicijas sistemoje. Kartu su kitų kalbų duomenimis šie požymiai patvirtina, kad kalbos vartotojų universalūs kognityviniai gebėjimai ir jų ribotumas atlieka svarbų vaidmenį skaitvardžių dažnumo distribucijos struktūroje. Tuo pačiu metu kultūriniai faktoriai yra taip pat įtraukti į skaičių konceptų kognityvinės hierarchijos kūrimo procesą. Straipsnyje siūloma skirti įgimtą (kognityvinį) ir neįgimtą (lingvistinį ir kultūrinį) iškilumą. Pastarasis yra atsakingas už referencinių skaičių identifikaciją -taip suteikiama daugiau patikimumo iš dalies reliatyvistinei hipotezei, kad kalbos sistema daro įtaką kalbėtojų mentalinio žemėlapio formavimui skaičių kognityvinėje srityje.
